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TT is bf (pews in {forks binndlics of the 
woollen manufacture, that the thread of which 
any piece is woven ſhould be all of the fame fine: vi 
neſs. After it is ſpun, it is made into ſkains of 985 * 
the ſame length, and theſe are ſorted according = 
to the fineneſs of the ſpinning. The manufactu- : 4 
rers uſually diſtinguiſ and denominate the fine - 
neſs, by the number of ſkains which go to the 
pound; the coarſeſt being about 12 to the pound, 
and the fineſt near 60. There is no other method of 
1 in uſe, except by the eye; but it requires 
great nicety to diſtinguiſh | the ſize of threads fo SA 
_ and long experience to know by the look 
© how' many ſkains of any particular fort will 
Sate pound. A method of weighing them rea- 
dily would fave much time: the machine here deli- 
Pie. 1. Heated is for that purpoſe. It reſembles the 
bdeam of a common pair of ſcales; at one 
end of it is a fixt weight, which I call the counter- - 
poiſe, at the other a hook: in ſorting, the ſkain to be | _ 
amined- is put upon the hook, and ſinks down . = 
A 2 | more 


N 
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Tre] 
more or leſs, according to its weight, till the 
_balances it. and then the 
index or cock of the beam points out, on a gra- 
duated arch, the number -of ſkains of that ſort, 
Which go to the pound. A. ſcale, inſtead of the hook, 
might be uſed for veighing money, if the arcaywere 
properly divided for that purpoſe.- — 
Mr. Rouſe of Harborough, many years ago, 8 
a machine for ſorting woollen thread upon the ſame 
principle with this; but as what he did was moſtly 
tentative, he was not aware of ſome confiderable 
advantages which the theory points out. For the 
machine will not diſtinguiſh with equal nicety the 
ſkains of every ſize. In Mr, Rouſe's machine, the 
divifions were too ſmall; and the largeſt. chanced to 
fall at 18 to the pound; but it would. have been, 
— if the finer ſorts had been more accurately di- 
e as being of greater conſequence to be 
well ſorted, and more difficult to be ſorted by the. 
eye only, than the coarſer ones. This machine di- 
ſtinguiſhes beſt the yarn of 36 to the pound, one 
of 1 fineſt ſorts, as I am informed, in common 
uſe, the largeſt diviſion lying between 36 and 37 
the other diviſions are as large, and the whole range 
of the index as much as can be allowed without 
other inconveniencies. The theory contains the ne⸗ 
ceſſary rules for finding the angle of the beam, for 
calculating the diviſions on the arch, and fot Placing, 
thee . interval , in uy; en of them. = 
F | VCC 
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| | Directions for making the Balance. 


H conſiſts of u mahogony Rand, a ſteel beam and 
braſs ring for the diviſions. | 

FGH is the triangular baſe of the ſtand, 
Having a ſcrew in each angle to ſet it level: 
zi Wis into this is dove-tail'd the upright back K K; the 
om. ſtandard board LLL is put into a dove-tail'd 

| groove in the back, and tenonted into the trian- 

| gular board at the bottom, ho 8 
Mm 1 The two cocks C C, between which the arbor 

| of the beam plays, and the ring RR are ſcrew'd to 

the ſtandard board LL. 

The beam A B, with its cock or index E, is broad 
in the middle to gain ſtrength, and pierced to make 

it lighter. It is rivetted on a collet ſoldered to the 
arbor, as clock wheels are. The pivots run in hard 
braſs, and have plates of hardened ſteel for their points 
to bear againſt. 

At one end of the beam is the counterpoiſe A, 
confiſtipg of two round pieces of braſs, ſcrewed to- 
gether through an hole in the beam. The other 
end of the beam is made thicker for about half an 
inch in length, and ſlit to receive a loop of hardened RS 
ſteel, which hangs on the ſteel pin B; on the lower 
part of the loop hangs the hook, which holds the. | 
fk ain. | 

The block of wood N, „ is Crawed: to 4 ſtandard 2 
board; the upper part of which is lined with velvet 
for the counter poiſe to reſt upon, when the ſkain 
is taken off the book; the braſs pin P is for the 
other arm of the beam to bank acts A 

— 1 


Fid. 1. 


(6] 
Nan angle of the beam ACB is 168* 6', the 
radius CA or CB, 6 inches; the breadth of the 
beam in the middle 3 of an inch, at the ends 2; 
the thickneſs at the end B where it is flit bs every, 
Where elſe . The Jehgth of the arbor 1,* ; dia- 
meter of the pivets . The weight of the coun- 
terpoiſe one ounce axoiidupoiſe; * | 

The hook, with the loop and ſteel pin inelsded, 
o, 68 avoirdupoiſe, The diviſion of 50 is at the ve 
of the rin | 

In making the . che pelot of the den E 
muſt be equally diftant from the centers A and B; 
the whole beam and index made fo as to poiſe itſelf, 
and remain at reſt in- any poſition, before the coun- 
terpoiſe ſteel pin and loop are put on. | 

The counterpoiſe being at firſt made too heavy, to 
adjuſt it, take off the beam, but let the two kr 
and ring remain ſcrewed on; hang then a fine wire 
and plummet on the top diviſion, and with a watch 
glaſs look through one pivot hole till you ſee the 
wire againſt the other; turn the ſcrew G till the 
wire biſects the hole, and the top divifion is then 
perpendicularly over it. Take away the plumb line 
and put on the beam- and counterpoiſe ; on the loop 
hang a weight, which together with the ſteel pin 


and loop makes one ounce avoirdupoiſe; turn now, 


by degrees, ſome metal off the counterpoiſe, till the 
index points at the top diviſion, and the counterpoiſe 
will be truly adjuſted, whether the arms of the beam, 
CA,CB, are preciſely equal or not: for though 
| the arms ſhould be nearly equal, it is not end 
_ ſhoutd be 1 ſo, as in Reales. 1 13K 


; 


The 


off 
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The Iden are ſet on Fd ring by an inftrument | 
made on, purpoſe, which will very readily cut them, 
tho qneqyale! with great exacneks, on en circle large 
or ſmall. 
To prove the beam, put a wei gh into, the ſcale 
| (that of 28 to the pound is the ne in this caſe) and 
ſee if it brings the index down to the proper diviſion 
on the ring: if it carries it too far, the angle of the 
beam AC is too great; if contrary, too little; 
and the arms CA, CB, muſt -ſet a little in, or out, 
till the angle is right: or the angle of the beam may 
be firſt, found experimentally, by the rule hereafter 
given, and the diviſions calculated to it, which is not 
much trouble; for having a table ready made for the 
intended angle, the alterations in that table occaſion d 
by a ſmall variation from that angle will be eaſily 
88 by the rules at the end of the? following, The- 


ehen the balance is to be uſed, a weight of .; XA of 
A aj avoirdupoiſe is to be put on the hook: The 
ſcrew G muſt then be turned, till the index E points 
at the diviſion of 50: The machine is then properly 
adjuſted, and the weight, may be taken off, and. a 
ſkain put on. 

rio 1 ts CB be a bent los ebe Sou 
. the angular point C, B a ſcale at the end of 
the arm B, A a counterpoiſe at the end of the other 

arm A; Given the angle of the lever, the length of 
the arms, the reſpective weights of the ſcale and 
N to find 8 of the lever Who: at. 
Telit. 
- Produce the arm BC to I, ſo that cr may be to. 
o B as the weight of the ſcale to the counterpoile ;, 
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join AT, turn the lever about till A is perpendicular 


to the horizon, and in that poſitionit will be at reſt. 


For if HB be drawn parallel to TA, and FCH 
perpendicular to HB and IA, then CF: CH: CP: 


CB, or as the ſcale to the counterpoiſe; that is, per- 
e from the center of motion to the lines of 
direction are reciprocally as the forces applied, there- 


fore in that caſe the forces balance each other. 


Cor. Join AB and draw C G parallel to A I, and 
AG: GB:: CI: CB, or as the ſcale to the counter- 
poiſe, ' therefore G is their center of gravity, "which 


lying in a perpendicular to the horizon paſſing thro' 
the center of motion, again ſhews the lever to be at 


There are indeed two poſitions in which the lever 


will be at reſt, one when the center of gravity. is 


above, and another when it is below the center of 


motion; the latter only is conſider'd in what fol- 
los. Wie e 11 Rare! 03 05: 


< Let the arms CA and CB be equal, let the 

6 3. weight of the counterpoiſe be fixt, but that 
of the ſcale variable; then if the fixt line CA 
(=CB) repreſent the former, the variable line CI 


will repreſent the latter. In the line CI, take CD 


CA and join AD; thro' the center C, draw ECR 
parallel to AD, which therefore biſects the angle of 
the lever ACB, and the part EC may ſtand for the 
index or cock of the lever. Let CP be perpendicu- 
lar to the horizon, .and E CP the angle of the index- 
with that perpendicular js equal to DAT; but ACK 
is the ſemi-ſum, and DAT I ſemi-difference of the 
5 N | angles 
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angles CAI, CIA: Therefore CIC A: CI- CA:: 
or the. ſum of the weight of the ſcale and counter- 
diſc is to their difference, as the tangent of ACK, 
alf the angle of the lever, to the tangent of DAI 
cer, the inclination. of the index to the perpen- 
dicular when the lever is at, reſt: and the angles at 


A and I, or the inclinations of the arms, will ve the 
| ſum and difference of ACK and DAI. 


"Hence the ſcale and counterpoiſe being given, the 


inclination of tlie inden may be found from the angle 


of the lever; or the angle of the lever from the 1 in- 


| clination of the index. 


The weight of the counterpoiſe being fixt, let that 
of the ſcale vary uniformly ; it is required to find 
when the angular motion pf. he 1 index 18 greateſt. , 
All things remaining as before, draw A8 perpen- 
dicular to I; and the variation of CI will be the 


fame as that of SI (the. line CS being conſtant) : 


For a like reaſon the variation of the angle DAI is 
the:ſame' with that of S AI. Now the variation of 
SI; is to that of the ar which meaſures SAI, (AS 
deing radius) as AI“ to A8“; if therefore CI or. SI 
flows uniformly, the fluxion of SAI or DAT, or the 
ufer motion of the index, will be greateſt when 
AI is teaſt, that is, when AI coincides with A8, or 
when' the inclination of the index is equal to DAs, 
or when the arm 1 the ſcale is L to the 


21 


horizon. _ =. not Ng 7 Arie 18111 


124 


The angle DAS f the complement of ADS 
(Sac) or of half the angle of the lever“ 


Again CA: O8: or radius, ta dhe cor ſine of the 


1115. 5 25 net q 


angle of has lever as the countetpciſe te the mn 
B 


£20 ] 
of the * when the angular motion of the index is 
reate | 
; Let now the weight of the ſcale as well as. the 5 
counterpoiſe be fixt, but into it let there be ſueceſ- 
fively put variable weights or ſkains of thread, to be 
denominated by the number of them which (at that 
ze) go to the pound: Eet the weight of theſe ſkains 
at each ſucceffive change in ach a manner, that 
the number which goes to the pound may be in- 
creaſed each time by unity : It is required” to find 
when the angular variation of the, index, in one ex- 
change, will be greateſt. | 
Fic, 3. . All things as before, let CL N the 
3. fixt weight of the ſcale, LI the variable one 
of the ſkain, Cl that of both together. Call AS, 5: 
SL, d: put p = one pound, x the number by. which 


any one ſkain is denominated, canſequenahy- &.. 


(ii SEP 


weight = L1,; whence $IZLLLS =2-6, 15 : 
8 (putting the uniform fluxion of a x to be unity) | 

: but the fluxion of ST is. to that of the arch 
2 meaſures 8 Al, as AP to AS, or as A844 
ST to, AS', or as +19": 8, that 18 5 4 — mm 


= ay the, variation of the: index ſooght ; whenes 


912 pl a- ( 1 
that raration is greateſt when x 2 2 xray that 18: 


- 7 + Ymmnaritals} by C 
when! ? or the weight of the Kain : 2 A 9 
| Fre. 4 > foretib- CA represent the colliterdeties and 


CL the n AL and draw AF per- 
* 


r in 
8 


ne 
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Nd the” it, cutting CL. ATED in F. SY 


Ee repreſint-the weight of the ſkain, and DA F be 


the inclingtion of pe inder, when its 3 is 
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Pie. 4. On F L as a n deſcribe a ſemicircle, 
and let CA interſect it again in 2: Join La, 


aF, then will LaF be a right angle as well as LAF; 
therefore with the given angle of the lever ACB and 
given ſcale C L, we have the fame maximum FL, 
either with the counterpoiſe CA, or Ca; eher of 
which Bives the other; for CA: CE»: <OF: OA. 
Fig. 4. In like manner, if the angle of the lever; 
che counterpoiſe C A, and F L the weight of 
che ſkain' at the maximum are” ven, with 
Fro. 5 the center A and radius AE == L deſcribe 
Ad circle cutting BC produced in E and e, 
towards -C-fet off EL; and el, equal to the ra- 
dius aforeſaid, and either CL or CI will be the 
weight of the ſcale that will give the ern, maxi- 
mum. It is manifeſt that if RE or 2 FL is leſs 
than A'S, the problem is impoſſible; therefore the 
maximum is limited, and muſt be prapoſed ſuch, 
that the ee of the ſkain in that caſe be leſs than 


A a . 


Exam PLE: 


rie. 5 wy the fermi-angle of the wood ” oz , 
4+ 
the counterpoiſe one ounce, let the diviſion 
2 50 to the pound, ſtand at the top of the graduated 
h perpendicularly "over the center of the lever, 
pen is, let LD 5 G. conſequently LC or the 
ſcale CD LD, or CA LD 1-35 = 


3 
B 2 | 0,68 


[-i2 


0,68 oz. then is £8=0,785090, LS or 48 


225 5090, A 8 or 5 = deen ee and. "4 0 or 


SN +L8) = LF = 5 her 


| oz. and - 1 = 36,28 52; 5 therefore the greateft 


motion of the index Will be when a ſkain of 36 to 
the pound is changed for one of 37, and the largeſt 


interval on the mem be. ys an * 
detween 36 a 


2 Cb. 
CA: CL:: CF: Gi or x3 0 2 1 120951: * 
0,7602247 ounces, the other counterpoite which gives. 
the ſame maximum. x iy 
Fr 6. 5. Let the maximum be allumed: at 36 ſkains 
to the pound exactly, or; when F L = 
04444444, then is ,,F Lor AE 2 O 222222, 
and 8 E (=v/AE ＋ A8 ot + A E "Th AS'Y 
0,0828404, whence. fb th (= Ch k ＋ 8 E) 
* 0,839 27 and CL. (=©8ZAB<S E) 
0,67344 464: if chis laſt quantity be taken for the 
weight of the ſcale, the diviſion for 49 in the pound 
would fall at the top of the arch very nearly, there- 
fore aſſume the diviſion of 50 in the pound fer the 
top, which will make but little alteration in the ma- 


ximum, and the weight of the; ſcale will be o, 68, 
the maximum between 36 and 375 as before. 


48, 8419. 


Fo: 


2AS= 0,41 24084, ANG gn _ ——= = 


3 with the angle of the ſeyer and counterpoiſe. 
as before, the maximum cannot, be higher than at 
| _ _— to te. * In Mr. R 8 machine 


„ Fa E3 1 | 
the angle, of the lever wasw165*, the couftterpoiſe 
I. 460 5% ounces, the ſcale 1, 19543 or AS = * 
0, 378024, therefore his machine did not admit of a 9 
e higher ben bern, 26 and: 27 ſkains to = 
the, pound | 
es Tos give one pig of 2 the incli- 
3 nation of the index, let it be required to find 
the angle for a ſkain of 32 to the pound, whoſe 
weight is 0. 5 ounce; whence CI= 1.18, CA—1, | 
and CI+CA: CIC A zor 2,18 : 0,18 :: Tang. ad 
ACK =—=84':03'. Tang. ECP 38: 29. . 4 
This rule for the inclination of the index; ſuggeſts 
an eaſy way of finding the alterations in it, occafion'd 
by any ſmall variation in the angle: of the Tong other 
- things remaining. the ſame. 10 4980 i 


4 
* 
— 


For the change in the Logarithmjc Tatigetit of . es 
EC BY. the fourth term in the proportion, is equal to of 
| that made! in the Logarithmic Tangent of A CK, the . 
third term; the other two terms being the fame. © 1 
Fake therefore the difference of the Logarithmie 


Tang ents of the two ſemi- angles, and divide it b 


the — numbers 1, 2, 3, 4, &c. ſucceſſively, and 
| their quotients among, the difterences, of the Logarith- 
mic Tangents, in Tables for each minute, wilt, point 1 

out the quantity of the angle ECP, when the alter- DD 

ation in it is 1, 2, 3, 4, &c. minutes ſucceſſively; by 

which means a table may be eafily formed for the — 
correction of that firſt computed. Suppoſe, for i- 1 
ſtance, the ſemi- angle of the lever to be only 84: 5 . 
Inſtead of 84” : 037%, for which a table has been made, 
it is required to correct this table, fo as to ſuit it to 
| this ſemi-angle 84*. The difference of the Log. 
a Tangents of theſe ſemi - angles is 36 508; divide this 


by 


by. any of the b . for inſtance 27 ro; 
the quotient 3660, ſtanding among the Tabular dif- 
ferences (in Tables for each minute) at 21“: 50 and 
68: 100, ſhews that when the value ef ECP in 
the table already made, i is either 21*: 50. or 68*˙ 10˙, 
10 minutes muſt be ſubtracted to adapt it to the lever 
whoſe ſemi- angle is only 84: and fo of the reſt. 
The greateſt difference of the inclination of the in- 
dex. will be when ECP is, 485 : the Tabular differ- 
ences being then the leaſt. All this is not indeed 
quite accurate, but ſufficiently ſo for practice. 1 
To find accurately when this difference is greateſt, 
and what that greateſt difference is; add (or ſubtract 
as the caſe requires) half the difference of the Loga- mo 
rithmic Tangents of the  ſemi-angles aforeſaid, to the 
Logarithmic Radius, and it will give che Logarithmic | 
Tangent of ECP, in that caſe; and the ifference 
between ECP thus found, and its complement, is 
the greateſt difference. ſought. Thus half 36, 608 
added to 10.0000000 is 10. 0018304, the Log. Tan- 
nt of 45*:75: 14,4, the inclination of the in- 
dex, when its change by reducing the ſemi- angle of 
the lever to 849, is greateſt, and the e of An | 
change is 14”: 28”, 8. 8 
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A Table ot the in of the index, when the. 
ſemi-angle of the lever is 84*: 03/, the counters. 
poiſe 1 ounce and the ſcale o. 68 ounces avoirdu- 


poiſe, for any number of {kains to the pound from 


IO to * : 
oi 
iy o o 7 o 7 o 7 
a * 


x6 | 67:40 | 31 40 : 36 40 7:39 [6 15 53 
were #7 | 66:16 | 32 [38:23 |47] 5:32 |62|17:03 
# 18 64:48 | 33 36.09 48 3: 386318: 08 
19 | 63:19 433 54 4% 1:47 6419 17 
206142 | 35 | 31.37 50 0:00 | 65.20: 12 
21 | 60:04 |36 | 29 20 | 51f TI: „„ Far: 10 
2 | 58:22" | 33412703 | 52| 3:24 6722: 06 


23 | 56:37 | 38 | 24:49 | 53] 5 01 | 68123: 00 
24 34: 48 39 22: 30 54 ©: 34 6923 52 
A „ 75 70 41 


. B. 19 8 to the report from the committee 
appointed by the Houſe of Commons to enquire into 
the original ſtandard weights, one pound Avoirdu- 
poiſe is L Ib. 2 Oz. 12 dwt. Troy; conſequently one 
= ounce is 18 dwt. "ny and 0.68 0z. is 12 dw. 9.84 
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